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A Research on the Relationship between GPAT and 
Plant Chill — Resistance 
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Abstract£2Glycerol — 3 — phosphate acyltransferas£” GPAT £Q closely related to the plant chill — resistance. 
SquashÉ” Cucurbita moschata £ @nd figleaf gourd ` Cucurbita ficifolia £ Gre close in taxonomy but very differ- 
ent in chill — resistance. The cloning and sequence of figleaf gourd and squash give us a chance to study the 
relationship between GPAT and plant chill — resistance in molecular level£from a few different amino — acid 
residues compared with the two GPAT amino — acid sequences. Among thirteen different amino acid residues 
between squash and figleaf gourd£-three of them are the same as those of chill — resistant plants£-Arabidop- 
sis thiliana £-vedflowE" Carthamus tinctorius £&pes£" Pisum sativum £@nd spinach£” Spinacia oleracea £^ 
which may related to the chill — resistant difference of squash and figleaf gourd. Compared with the GPAT 
amino acid among squash£-figleaf gourd£7Arabidopsis thalianaE spinach£ pea£ Tedflow£—-etc. € some sites of 





x »UV8l i Àj £9! GUGOXCE»; AU ÓN E; CÈ» i SB »uveeí OA Ej lA 1 Aj 
ex ["NDeOS 
ÊÕ AÈÕÉE? 1999 — 04 — 22£3999 — 10 — 29 RÉU + 


170 ôE Ä OG ií RD A 22% 


amino acid are the same in chill — resistant plants but different from squash£-figleaf gourd and cucumber. 

These amino acids may also related to the selectivity of GPAT to different fatty acids in different plants. 

Key words£2GPAT £>Chill — resistance£»Amino — acid 
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Fig 1 Alignmet of amino acid sequences deduced from the GPAT gene cDNAs between figleaf gourd£” Cucurbita ficifolia £&nd 
arabidopsis£" Arabidopsis thaliana ££redflowE" Carthamus tinctorius£É8pinaclÉ" Spinacia oleracea ffOstart from processing sites£O 
Identical residues are marked by an asterisk and most homologous ones by a point. The amino acid residues of figleaf gourd£which 


are different from those of squash£-and the corresponding amino acid residues in other plants are marked by dark letters. 


DƏ »Í -u A? bUES? DUO 21 EA AA 11 ELÓI 21 GPAT A, ¿G⁄411] 6UR »Í Y £AyEC£9 
“06d »ua/BuUS4 , 6? 3» üEAE-A 111 E; o 3EÁ qoo OXON 1T la — 3£á; £, — EEO WÁÀ à 


2 Æ Ñ AQ; pE£? ÊG — 3 ÁS G£A, ° > UESGO T i ¿1 AADO Q | ól Yo 173 


> NSESÓ uA? 3»üEá£-EüpA El 232 ° üo ÁËÖÁ AO? ¿: DES â» E vei qr 1a — 60 IÈ 
3 ££] 3 ÉÒ 60e ve £— AMO UÀ: Vb; £4leGOEUVO GEO» , 0; EXAAO: 11] 6veE qESÉUE 3 ÉCàvaEU 
EBpÁ- NH - £-OOA EP, 0/40 *- pE£AÓ HUA Ip vé: 1 7/8 ABUDOE” Â= aÓ ELA 997 £(E 


ED tuá v6 HESÓBÁN +ES£-cÓ +E3080 Ale áf- ° 3EAÓOBO Al? 3Eá EA AP HSGÓB4/2010 3EÓ 
yE1 Q G «OUO» q 21 qEÉ LA GPAT ÉeEG EP, Gat 1] 6U >Í 4 £C6 pe 3»üEá?1 Q ¿EAUÓSA 
11 Go ON 11 ap A¿1 AABO 1 Q CD @ EÈ »/ET i qÍ 84 i q9] »^ i xe ËoÍ RÁ Ve E GPAT ° +ù 
EáEDÁEXEEI ESA 21 Ge UXÓN 1] 12 , 62 >Í AA Su EA? pul àQ Í »paEl pA? 3»üEá? Dù: qi Qe ^ Óv6 
GH »15/BpUs4 , 6° 320EÀA 11 Í 2E; ^ 3EáE-f]oo ÓN 1T i tÆ i CASA vea E; qÍ 8q į q2 xe ËoÍ o) > 
Guri 2. — 3Eá£»A 11 97 , 6° +>UESi aQ ÁÁ? 3Eáqo LOAN 1T í dí 8€ i ¿ASA vea Ëo Í o) >” Gul 2 
LP ° 3Eá£»' El a£41Ú262 , 6? 3»üEá£-A 11 GET - Oni 24? 3Éáoí Q ÁÁ? 3EáE-fIp/iBEO 5 ÖÖÖ T i OU 
“Bab ul a cÓ 3Eá; £ABÉ0UA? tË E»uOU »í — T i uA àQ Í »pal qvaà» vb 6; £N * 1 ÊSA 


+65 GEGÓBAGA voa ÉUEV DV C; ¿1 AABO AÓ 11 Í àÍ -£~ EAUOBeUSXÓN 11 3EA 11 , ü3⁄6 1 AABO ACD 
1A£ 

ÓN 11 Ge ON 11 12 , 62 »Í YA? UA? DUELA 6? 3»üÉá? E»ü£" uU261 9AeÍ uÚ 290 
eAcaUA 11 GH aQ Ae 3Eáq90 P OXON 111 àQ Í »paEl 120Ó +ES£cÓ 3Eá3EO ARP 3EAÉUT , 6j? — 
CH, - ¡au Åj £cÓ 3EáeÍ O ÁÁ? ESA a REO 3»üEáE-O»^ 8l » UA, PÄÄL ¿¡ £  CEDÁEXEy  £-CB 
Á/ 0? +>UES20; ÉAD ! QUA, A»? DÓCEDA » OAE-ODÍ 2 £91 £ G^ 6? 3»ü E? E»UpA, Vel? -G àp Ä 
' guc? 3» UEáEC £03? 3Eá; ¿Au? 3Éá; qt»? 3Eá; q: E? Ëi q] 1 9 3£áe»2 £O -A qàp/AEe E mÂ oT > 
GÍ 3a; ÉuAO»DO b>rUES? D»U£»3£ Q9 -GB nd >O A, »i BÓCERA ØÓÐ ° ¡20H 3»üí ÅLÄË; ° 3Eá; ¢ËÕ 
° 3EáuE£»4 EÉ 6° 3» UE? DÙUÖRT AAN oro Ma, Ol aÁ- AE GE? UC Aq] à> NSESÓ yA, + +á; £ 
GPAT GO 11 ;* AGBÓCD ÖC EGO ÂC se 2Í Cro ÖÖÖ Y6£»uN, CREQUA Ò f~! AáEÓ 
OTi ÖS Ñ GC, e MAAADO 11 OXON, GR Cou LC ¡ge tÈ C o la& 0; ° — CH - iü) A£— OXCEÓ 
“60DQ £GPAT À, pAE +5 CDEROUXUI å: Ï 6? > 8p ACE ¿ol ABU 0j ° — CH, - ¡tol A;ÉAUE 
GPAT À, ,UEYOX üEY- O4 ' HÀ C £— Ole OVOIÓC es AN; Qi» ü»á£- OD QR O-CDUP » sve Í 
Óc 3⁄8 Á; £-v8lgl á, SO | i uA * AáEÓ, £ 

Ä 11 GGAGA vea E; q91 »” ¡(212 Eoí Í aqa - C007 »Í AA; £- Oe d ua E ÓRE-GPAT »üOb 
cDNA Í Apa? + UESEDADUÁ -Ô PATA ÓU 70 % ¡ £u«ÓUP ÜTT >L aÉ £— 1 ASEOS C; AMG A vea E; ¢ 
Í àT í ¿212 ËoÍ 9 > OA aT àÍ qué? > US? E»0o;* ASEO Eo Via Eu 3 ÖÖ ùÂ« AË Í i GHI a S EUpA 
° 3»u ES? Doùf -A Na pAT »páCDuU 7 SA «181 9À 4290 SÅ; 6301 SÅ; 4320 SÅ; 326 Å; 4335 2ACÍ 
340 9A »»üEá£" ADO 2»üEáOUÍ Y DÁ ¿LÚEO-CADO 3»üEátàl 2ÉSEGRÓ q auc e É»oÓD»t PÔùÍ Å 
pEUA? 3»üEá£— ótàl »ONEVP Ya ËD £C6DO 3»0EáO Ya ¿ ÉADÓB ¿1 ABEÓO Ti GDGPAT 1ÔC;ge PÄR 


-ELBO Ti AODÉCDOD»; £ 


174 ôE Ä OG ií ÑN A 22% 


2] ¿YAALx 


A3 8Ó £>2Ó É£1995£-ÉUl i “ó: ÖGA àN»ü' i i? Mj? H/E 48/06 ONE? 6° a&C£-86 —03 
Ñ AQ £3 AÉAEEE-O 2" uE£EA3099.. 9DXÓN 1] GPAT »üODpA; ËA; AEDÁD Q 6i2Ji2 OA Oli NEA E-21£ 2£6 139—144 
Murata N£Takihashi N£4992. Compositions and positional distributions of fatty acid in phospho- lipids from leaves of chilling — 
resistant plantsi?Ji? Plant Cell Physiol £33£ 6£9 1071 
Murata N£4983. Molecular species composition of phosphatidyl glycerols from chilling — sensitive and chilling — resistant plants 
i?Ji? Plant Cell Physiol £24£981 
Frentzin M£Heins E£-Mekeon A et al£ 1983. Specificaties and selectivities of glycerol — 3 — phosphate acyltransferase from pea 
and spinach chloroplastsi?J¡3 FEBS£429— 625 
Ishizak O£-Nishide I£-Agata K et al£ 11988. Cloning and nucleotide glycerol — 3 — phosphate acyltransferase from squashi ? Ji? 
FEBS£238£ 2£9 424 — 430 
Hishida I£Tasaka Y £shiraishi H et al£4993. The gene and the RNA for the precursor to the plastid — located glycerol — 3 — phos- 
phate acyltransferase of Arabidopsis thaliana i?]i? Plant Molecular Biology£-21£2267—277 
Thomas C Johnson£Fane C et a/£-A992. Nucleotide sequence of Acyl Carrier Protein£8 glycerol — 3 — phosphate Acyltransferase 
from Cucumberi?Ji? Plant Physiol £99£2771 — 772 
Webe S£Wolter FP£-Buck F et al£4991. Purification and cDNA sequencing of an oleate — selective acyl — Acp£8sn — glycerol — 3 
— phosphate acyltransferase from peai?Ji? Plant Molecular Biology £47£91067 ~ 1076 
Bhilla R S£Mackenzie S L£994. Nucleotide sequence of a cDNA from Carthamus tinctorius encoding a glycer — 3 — phosphate a- 
cyltransferasei?]i? Plant Physiol £406£ 4£691713— 1714 


